Background {#Sec1}
==========

Cardiovascular disease (CVD) accounts for 20% of deaths among Latinos \[[@CR1]\]. Latinos have disparities in clinical (e.g., blood pressure, BMI) and behavioral (e.g., fast food and soda consumption, fruits/vegetable intake, exercising, and blood pressure medication use) risk factors for CVD \[[@CR2], [@CR3]\], although there is significant within group variability \[[@CR4], [@CR5]\]. Research has observed variations among Latinos in CVD risk factors and outcomes based on factors such as sex, nativity, language use, time in the United States (US) and generational status \[[@CR4], [@CR5]\]. One factor that has not been well studied in the CVD and Latino health literature is citizenship and documentation status and its association with CVD risk factors and outcomes. Citizenship and documentation status (i.e., undocumented, documented, naturalized citizen) influence immigrants' migration and integration trajectories in the US \[[@CR6]\], which may potentially influence the behavioral and environmental factors that increase the risk of CVD. Documentation status is particularly salient since the majority (66%) of undocumented immigrants have been in the US for more than 10 years \[[@CR7]\], and as they get older their risk for CVD will increase.

Latino immigrant documentation status is associated with access to and utilization of health care, with studies showing undocumented Latino immigrants having lower rates of insurance, usual sources of care and use of health services than other US-born or immigrant Latinos \[[@CR8]--[@CR11]\] Having access to primary care has been shown to be positively associated with CVD behavioral prevention among Latinos \[[@CR12]\]. Using a Los Angeles-based survey that included in-person blood pressure measurements, Young and Pebley (2017) found that undocumented Latino immigrants had higher rates of high blood pressure than documented Latino immigrants, and they had similar rates of high blood pressure to those who were US-born \[[@CR13]\]. Moreover, while documented immigrants who had been in the US for less than 15 years had lower rates of high blood pressure compared to their documented counterparts who had been in the country more than 15 years, they found that time in the US was not associated with blood pressure for undocumented immigrants \[[@CR13]\]. These findings suggest that there was not a healthy immigrant effect for undocumented immigrants. A recent study using pooled 2011--2015 waves of the California Health Interview Survey (CHIS) found that while undocumented Latinos had the worst patterns of access to and use of health services, they had better self-reported CVD clinical risk profiles, such as lower rates of overweight/obesity, high blood pressure and diabetes compared with other Latino immigrants and those who were US-born \[[@CR10]\].

To our knowledge, there has been no research on the associations among citizenship and documentation status and CVD behavioral risk factors among Latinos using a large statewide representative sample. Thus, this study examines whether self-reported CVD behavioral risk factors varied by citizenship and documentation statuses among Latinos in California. Using pooled 2011--2015 waves of CHIS, which is the largest state-level health and health care survey in the US and one of the only population-based, representative surveys with measures of immigrant documentation statuses, we examine the relationships among citizenship and documentation statuses (i.e., US-born, naturalized, green card holder, undocumented) and CVD behavioral risk factors (i.e., smoking, binge drinking, fast food and soda consumption, fruits/vegetable intake, walking, and blood pressure medication use) for nonelderly Latino adults.

Methods {#Sec2}
=======

Study population and data source {#Sec3}
--------------------------------

We use data from the 2011--2015 waves of the California Health Interview Survey (CHIS). CHIS is a representative, cross-sectional survey of the noninstitutionalized population in California. The survey is administered in five languages including Spanish and is conducted via a dual-frame random-digit-dial design (both landline and cellphone). Since 2011, CHIS has been an ongoing survey with data collected continuously during a two-year data collection cycle. We limit our sample to nonelderly (ages 18--64 years) Latino and US-born non-Latino white adults for a total sample of 51,386 participants. More details on CHIS are available elsewhere \[[@CR14]\].

Measures {#Sec4}
--------

### Citizenship and documentation status {#Sec5}

CHIS is the only state-level population-based representative survey which measures both citizenship and documentation statuses for immigrants. CHIS asks participants about their race, Latino ethnicity and nativity. To determine citizenship status, CHIS asks participants who are foreign-born "are you a citizen of the United States?" Citizens are then asked, "when did you become naturalized?," while noncitizens are asked, "are you a permanent resident with a green card?" Following previous peer-reviewed studies \[[@CR9]--[@CR11], [@CR15]--[@CR17]\], immigrant participants who are noncitizens and do not have a green card are classified as undocumented. We use information on citizenship and documentation statuses to create the following mutually exclusive groups for Latinos: US-born (8303), naturalized (3879), green card (3369) undocumented (3053). We also include non-Latino US-born whites as a reference group (32,782). A previous analysis of CHIS data found that using the "no green card" status as a proxy for "undocumented" and relying on self- reports for green card and naturalized citizenship status is valid and results in only a 5% misclassification error \[[@CR18]\].

### CVD behavioral risk factors {#Sec6}

We measured CVD behavioral risk factors through the following CHIS measures: current smoking status (current smoker, currently not smoking), having engaged in binge drinking in the past year (5 or more drinks for males on one occasion, 4 or more drinks for females on one occasion), having eaten fast food in the past week, the total number of times ate fast food in the past week, having drunk soda at least once in the past week, the total number of times drank soda in the past week, having eaten fruits or vegetables at least 5 times per day in the past week, the number of times the participant walked for 10 min or more for leisure in the past week, and, for those with a physician diagnosis of high blood pressure, if the participant was currently taking blood pressure medication. The "having eaten fruits or vegetables at least 5 times per day in the past week" measure was derived from a weekly measure. We summed the weekly consumption of fruits and vegetables and then divided by seven to obtain a daily measure. We chose five as the threshold since the United States Department of Agriculture recommends that adults should consume 1.5--2.0 cups of fruit and 2.0--3.0 cups of vegetables per day \[[@CR19]\].

Independent Measures.

Our independent measures include sex (male, female), marital status (married, not married), age (18--34, 35--49, 50--64), English language proficiency (speaks only English, very well or well; speaks English not well or not at all), employment status (currently employed, not currently employed), income as a percentage of the federal poverty level (FPL) (0--138%, 139--250%, 251--400%, ≥400%), location of residence (urban, not urban), education (less than high school, high school, more than high school), insurance status (currently insured, currently uninsured), self-reported health status (poor, fair, good, very good, excellent) and survey year.

### Statistical analyses {#Sec7}

To account for the complex sampling design of CHIS and for non-response, we used survey weights and design variables in all analyses. First, we conducted chi-squared analyses to assess variation across citizenship and documentation statuses and our independent measures. Second, we conducted chi-squared and analysis of variance (ANOVA) analyses to assess significant variations across citizenship and documentation statuses and our CVD behavioral risk factor measures. Given previously observed differences in CVD risk factors by sex among Latinos \[[@CR4], [@CR5]\], the second set of analyses were stratified by sex (male/female). Lastly, we ran multivariable regression analyses to assess the associations among citizenship and documentation status and CVD behavioral risk factors, adjusting for the independent variables. Binary outcomes were modeled using multivariable logistic regressions, and count outcomes were modeled using multivariable Poisson regression. We report odds ratios (ORs) and 95% confidence intervals (CIs) for all logistic regressions and incidence rate ratios (IRRs) and 95% CI's for Poisson regressions. Stata, version 14, was used for the statistical analyses.

Results {#Sec8}
=======

In Table [1](#Tab1){ref-type="table"}, we showed the sample characteristics for Latinos by citizenship and documentation status and for non-Latino whites. Undocumented Latino immigrants had the highest proportion of any documentation status group of younger adults, the lowest proportion who speak English well or very well, the highest proportion under 138% of FPL, the lowest levels of education and lowest proportion with health insurance. The non-citizen groups were similar in having low proportions of respondents who reported excellent or very good health status. Table 1Descriptive Statistics by Race/Ethnicity and Citizen and Documentation Status, California Residents Ages 18--64, 2011--2015Total (*N* = 51,386)Latino (*n* = 18,604)Non-Latino White*p*-value^a^US-born\
(*N* = 8303)Naturalized Citizens\
(*N* = 3879)Green Card Holders\
(*N* = 3369)Undocumented Residents\
(*N* = 3053)US-born\
(*N* = 32,782)Female49.7049.2853.9149.4048.8449.290.0226Married49.2031.3067.6561.3243.5753.03\< 0.001Age 18--3437.7663.0517.2125.2137.0732.13\< 0.001 35--4932.4322.3640.3645.3952.4829.33 50--6429.8114.5942.4329.4110.4538.55Speaks English Well or Very Well81.2097.9957.5230.5816.8599.94\< 0.001Currently Employed72.2269.6572.5171.1669.1374.22\< 0.001FPL 0--13828.8129.6935.7154.6471.9913.67\< 0.001 139--25018.2122.3827.5527.6119.1412.42 251--40016.8019.9519.5410.436.2517.99 400 or above36.1727.9917.207.332.6255.92Urban Area88.5892.3793.1888.6492.2085.09\< 0.001Education Less Than High School19.309.0439.4658.1564.634.06\< 0.001 High School25.0335.6126.5721.0622.9920.73 More than High School55.6755.3533.9720.7812.3875.21 Currently Insured80.1379.9178.6268.2146.8489.36\< 0.001Self-Reported Health Excellent18.9517.2915.9610.4510.4423.61\< 0.001 Very Good30.1731.8319.7512.8514.5537.75 Good31.1132.6536.0038.6639.3626.35 Fair16.2614.2024.0033.7732.309.30 Poor3.514.044.294.273.362.99Survey Year 201119.7519.2920.3918.9816.1520.700.001 201219.9119.1220.5920.9220.0319.94 201320.0321.2618.1819.2220.5219.86 201420.0920.4121.0421.5519.3019.64 201520.2219.9119.8019.3324.0019.86Unless otherwise indicated data are expressed as column percentages^a^ Calculated by means of χ^2^ tests across Latino and US-born non-Latino white samples

In Table [2](#Tab2){ref-type="table"}, we showed CVD behavioral risk factors stratified by sex for Latinos by citizenship and documentation status and for non-Latino whites. Table 2CVD Behavioral Risk Factors by Race/Ethnicity and Citizenship and Documentation Status, California Residents Ages 18--64, 2011--2015Total\
(*N* = 51,386)Latino (*n* = 18,604)Non-Latino White*p*-value^a^US-born\
(*N* = 8303)Naturalized Citizens\
(*N* = 3879)Green Card Holders\
(*N* = 3369)Undocumented Residents\
(*N* = 3053)US-born\
(*N* = 32,782)Current Smoker Total14.2813.0010.0612.8811.0516.66\< 0.001 Male17.4515.5415.4319.7918.5118.110.891 Female11.0810.385.465.793.2315.17\< 0.001Binge Drinking in Past Year Total39.7344.5129.4533.3230.6342.48\< 0.001 Male47.5249.7743.2150.5443.4447.50.0132 Female31.8439.0917.6815.6817.2237.32\< 0.001Ate Fast Food at Least Once in Past Week Total69.0280.3169.6170.0272.6362.54\< 0.001 Male71.8581.2572.0273.5472.8966.76\< 0.001 Female66.1579.3667.5466.4172.3658.19\< 0.001Number of Times Ate Fast Food Last Week Total1.612.251.471.741.771.41\< 0.001 Male2.092.541.892.292.161.85\< 0.001 Female1.371.371.341.371.271.49\< 0.001Drank Soda at Least Once in Past Week Total47.5555.9452.2161.2167.3836.31\< 0.001 Male55.9962.2362.4270.4374.9745.35\< 0.001 Female39.0149.4641.6351.7759.4427.01\< 0.001Number of Times Drank Soda Last Week Total1.912.641.823.043.491.50\< 0.001 Male3.453.382.734.164.732.23\< 0.001 Female1.802.161.262.142.211.23\< 0.001Ate Fruits or Vegetables at Least 5 Times Per Day^b^ Total7.395.174.755.224.669.71\< 0.001 Male5.585.014.001.412.967.250.0036 Female9.245.335.419.386.3212.21\< 0.001Number of Times Walked for at Least 10 Minutes Last Week Total4.304.074.083.853.754.56\< 0.001 Male4.004.223.773.713.774.51\< 0.001 Female3.993.894.093.873.734.37\< 0.001Currently Taking Blood Pressure Medication (*n* = 13,776) Total55.4250.4759.7753.7332.9660.44\< 0.001 Male54.7047.7457.1951.8438.1959.94\< 0.001 Female56.2354.0262.0955.6127.8061.03\< 0.001Unless otherwise indicated data are expressed as column percentages^a^ Calculated by means of χ^2^ and analysis of variance tests across Latino and US-born non-Latino white samples^b^Derived from a weekly measure

Smoking and binge drinking {#Sec9}
--------------------------

Undocumented Latino immigrants were overall less likely to be current smokers than all other groups except naturalized immigrants. There were no differences in current smoking by documentation status for men and, among women, undocumented immigrants were the least likely to currently smoke. Overall and among men, undocumented and naturalized Latino immigrants were the least likely to report binge drinking in the last year, and women holding green cards had the lowest proportion of those reporting binge drinking among women.

Fast food, soda and fruit and vegetable intake {#Sec10}
----------------------------------------------

Any fast food consumption in the past week was reported by a lower proportion of all immigrant groups than US-born Latinos, although at a higher proportion than US-born whites, with similar patterns for men and women. The number of times in the past week respondents ate fast food was lower among all groups of immigrant men than US-born Latino men and higher than US-born white men. Among women, however, undocumented immigrants had the lowest average frequency of eating fast food in the past week across all groups. Undocumented immigrants also had the highest proportion of having drank soda at least once in the past week and having drank soda the highest number of times in the past week; this was consistent for men and women. Undocumented immigrants had the lowest proportion reporting that they ate fruits and vegetables at least 5 times per day. While undocumented immigrant men were less likely to report eating fruits and vegetables at least 5 times per day than all other groups, undocumented women were more likely to have eaten fruits and vegetables than their US-born and naturalized counterparts.

Leisure walking {#Sec11}
---------------

Overall, undocumented Latino immigrants and green card holders reported the lowest frequency of leisure walking of at least 10 min in the past week compared to the other groups. Across the immigrant groups, men had similar frequencies of leisure walking, and undocumented female immigrants had the lowest frequency of all groups.

Blood pressure medication {#Sec12}
-------------------------

Among those with a physician diagnosis of high blood pressure, undocumented immigrants had much lower rates of currently taking blood pressure medication, and this disparity was even more pronounced for women.

Adjusted multivariable regressions {#Sec13}
----------------------------------

When controlling for the independent measures, undocumented immigrants had better CVD risk behaviors than US-born Latinos in three of eight categories (smoking, binge drinking, and number of times ate fast food) (Table [3](#Tab3){ref-type="table"}). There were no categories where undocumented immigrants had worse risk profiles than US-born Latinos. In the stratified analyses, undocumented men had better behaviors only in number of times ate fast food, while undocumented women had lower odds of smoking, binge drinking, number of times ate fast food, and number of times having drank soda. Undocumented women who reported hypertension had a substantially lower odds of taking blood pressure medication than US-born Latinos, which was the only negative comparison among all the stratified comparisons. Table 3Multivariable Analyses of CVD Behavioral Risk Factors by Race/Ethnicity and Citizenship and Documentation Status, California Residents Ages 18--64, 2011--2015ModelLatino (*n* = 18,604)Non-Latino WhiteUS-bornNaturalized CitizensGreen Card HoldersUndocumented ResidentsUS-bornCurrent Smoker AllLogistic (OR)\[CI\]REF0.82\[0.63, 1.05\]0.90\[0.68, 1.21\]0.61\*\*\[0.46, 0.81\]2.02\*\*\*\[1.74, 2.35\] MenLogistic (OR)\[CI\]REF1.08\[0.77, 1.52\]1.17\[0.82, 1.68\]0.81\[0.57, 1.16\]1.86\*\*\*\[1.55, 2.24\] WomenLogistic (OR)\[CI\]REF0.55\*\*\[0.37, 0.82\]0.58\[0.33, 1.01\]0.27\*\*\*\[0.16, 0.47\]2.26\*\*\*\[1.82, 2.81\]Binge Drinking in Past Year AllLogistic (OR)\[CI\]REF0.86\[0.74, 1.01\]0.99\[0.83, 1.18\]0.75\*\*\[0.62, 0.91\]1.15\*\*\[1.06, 1.25\] MenLogistic (OR)\[CI\]REF1.15\[0.92, 1.44\]1.42\*\*\[1.10, 1.81\]0.87\[0.66, 1.14\]1.15\*\[1.01, 1.30\] WomenLogistic (OR)\[CI\]REF0.62\*\*\*\[0.49, 0.79\]0.60\*\*\*\[0.45, 0.78\]0.62\*\*\[0.45, 0.85\]1.15\*\*\*\[1.01, 1.31\]Fast Food at Least Once in Past Week  AllLogistic (OR)\[CI\]REF0.80\*\[0.66, 0.95\]0.81\*\[0.66, 1.00\]0.84\[0.67, 1.05\]0.55\*\*\*\[0.50, 0.62\] MenLogistic (OR)\[CI\]REF0.84\[0.64, 1.11\]0.92\[0.68, 1.24\]0.83\[0.59, 1.17\]0.61\*\*\*\[0.52, 0.72\] WomenLogistic (OR)\[CI\]REF0.76\*\[0.61, 0.94\]0.71\*\[0 .53, 0.96\]0.85\[0.61, 1.17\]0.51\*\*\*\[0.44, 0.58\]Number of Times Ate Fast Food Last Week AllPoisson (IRR)\[CI\]REF0.82\*\*\*\[0.76, 0.90\]0.90\*\[0.81, 1.00\]0.82\*\*\*\[0.73, 0.91\]0.79\*\*\*\[0.74, 0.83\] MenPoisson (IRR)\[CI\]REF0.85\*\*\[0.76, 0.95\]0.97\[0.85, 1.11\]0.83\*\[0.71, 0.97\]0.85\*\*\*\[0.79, 0.92\] WomenPoisson (IRR)\[CI\]REF0.79\*\*\*\[0.71, 0.88\]0.80\*\*\[0.70, 0.93\]0.79\*\*\*\[0.70, 0.90\]0.71\*\*\*\[0 .65, 0.77\]Drank Soda at Least Once in Past Week AllLogistic (OR)\[CI\]REF1.00\[0.85, 1.17\]1.11\[0.93, 1.33\]1.14\[0.93, 1.39\]0.67\*\*\*\[0.61, 0.74\] MenLogistic (OR)\[CI\]REF1.17\[0.92, 1.50\]1.29\*\[1.00, 1.66\]1.29\[0.96, 1.73\]0.74\*\*\*\[0 .65, 0.85\] WomenLogistic (OR)\[CI\]REF0.87\[0.70, 1.07\]0.96\[0.75, 1.22\]0.98\[0.75, 1.28\]0.61\*\*\*\[0.53, 0.69\]Number of Times Drank Soda Last Week (Count - Poisson IRR) AllPoisson (IRR)\[CI\]REF0.73\*\*\*\[0.63, 0.85\]0.93\[0.79, 1.10\]0.85\[0.73, 1.00\]0.89\*\[0.81, 0.99\] MenPoisson (IRR)\[CI\]REF0.80\*\[0.66, 0.96\]0.98\[0.79, 1.22\]0.92\[0.74, 1.13\]0.90\[0.80, 1.02\] WomenPoisson (IRR)\[CI\]REF0.63\*\*\*\[0.50, 0.80\]0.86\[0.68, 1.09\]0.74\*\[0.58, 0.95\]0.89\[0.75, 1.05\]Ate Fruits or Vegetables at Least 5 Times Per Day^a^ AllLogistic (OR)\[CI\]REF0.89\[0.53, 1.52\]1.04\[0.59, 1.85\]1.01\[0.48, 2.15\]1.73\*\*\*\[1.28, 2.33\] MenLogistic (OR)\[CI\]REF0.75\[0.29, 1.92\]0.24\*\*\[0.09, 0.63\]0.50\[0.12, 1.98\]1.51\[0.96, 2.37\] WomenLogistic (OR)\[CI\]REF1.06\[0.57, 1.97\]2.10\*\[1.08, 4.10\]1.67\[0.73, 3.82\]1.93\*\*\[1.31, 2.84\]Number of Times Walked for at Least 10 Minutes Last Week (Count - Poisson IRR) AllPoisson (IRR)\[CI\]REF0.98\[0.89, 1.08\]0.97\[0.89, 1.04\]0.96\[0.88, 1.04\]1.07\*\[1.01, 1.13\] MenPoisson (IRR)\[CI\]REF0.91\[0.83, 1.00\]0.93\[0.84, 1.04\]0.95\[0.86, 1.05\]1.05\[0.97, 1.14\] WomenPoisson (IRR)\[CI\]REF1.04\[0.91, 1.20\]1.00\[0.91, 1.12\]0.98\[0.87, 1.11\]1.08\[1.00, 1.16\]Currently Taking Blood Pressure Medication (*n* = 13,776) AllLogistic (OR)\[CI\]REF0.73\[0.52, 1.02\]0.83\[0.53, 1.29\]0.59\*\[0.36, 0.95\]0.83\[0.67, 1.03\] MenLogistic (OR)\[CI\]REF0.66\[0.40, 1.08\]0.82\[0.41, 1.658\]0.99\[0.49, 2.00\]0.80\[0.60, 1.06\] WomenLogistic (OR)\[CI\]REF0.76\[0.47, 1.23\]0.82\[0.46, 1.48\]0.35\*\*\[0.18, 0.67\]0.87\[0.63, 1.20\]Adjusted for sex, marital status, health insurance, age, education, English language proficiency, employment, federal poverty level, urban/rural area, self-reported health, and survey year^a^Derived from a weekly measureCI denotes a 95% confidence interval; OR denotes an odds ratio; IRR denotes an incidence rate ratio\*\*\**p* \< 0.001, \*\**p* \< 0.01, \**p* \< 0.05

Compared to US-born Latinos, US-born non-Latino whites had higher odds of smoking and binge drinking and lower odds of eating any/more often fast food, drinking any/more often soda and higher odds of fruit/vegetable consumption and leisure walking (Table [3](#Tab3){ref-type="table"}).

Discussion {#Sec14}
==========

To our knowledge, this is the first study to examine the relationships among citizenship and documentation statuses and CVD behavioral risk factors for Latinos using a large, state-level representative survey. Our findings suggest that the behavioral risk factors of undocumented Latino immigrants are sometimes better and rarely worse when compared with US-born Latinos, while non-Latino whites are sometimes better and sometimes worse than US-born Latinos. The most important contribution of this study is showing that most of the favorable risk factor trends among undocumented residents are driven by the better odds for women but not for men, with the exception of hypertension treatment. These findings are consistent with those of Young and Pebley (2017), who observed that there was not a healthy immigrant effect for high blood pressure for undocumented Latino immigrants \[[@CR13]\].

The demographic profile of undocumented Latino immigrants has changed over the past three decades. In 1995, 33% of undocumented immigrants had been in the US for more than ten years, and in 2016 that percent rose to 66% \[[@CR7]\]. Also, recent Latino immigrants are more likely to come from urban areas in Latin America and from Central America than in the past \[[@CR20]\]. In the US, over 70% of undocumented immigrants are Latino, and 51% of undocumented Latino immigrants come from Mexico \[[@CR21], [@CR22]\]; this percent is even higher in California, where 69% of undocumented immigrants are from Mexico \[[@CR21]\]. In our study, while not significant in the adjusted analysis, undocumented Latino immigrants were the most likely to report drinking soda in the past week in the unadjusted analysis; this unadjusted finding might reflect longstanding consumption patterns in Mexico, where sugar-sweetened beverage consumption is high \[[@CR23]\] and contributes 69% of added sugars in the Mexican diet \[[@CR24]\]. Sweetened beverage consumption in Mexico, as well as the high rate of obesity (33% in Mexico compared to 40% in the US) \[[@CR25]\], prompted the country to pass a one-peso-per-liter tax that has resulted in a decrease in consumption by up to 10% \[[@CR26]\]. This decreased consumption among the Mexican population may not "spill over" to Latino immigrants in the US, because most immigrants have lived in the US for more than a decade, and migration from Mexico into the US is low relative to the size of the existing immigrant population from Central America \[[@CR7], [@CR27]\]. Of course, this does not explain why green card holders have the lowest proportion reporting having drank soda. The relationship between diet and documentation status is likely complex and involves multiple levels of influence including living in enclaves where access to healthy foods is poor \[[@CR28], [@CR29]\].

The frequency of fast food consumption in the past week was lower for all immigrants versus US-born Latinos. This is likely due to the low level of consumption of food prepared away from home in Mexico and other Latin American countries \[[@CR30]\]. Consumption and spending on food prepared away from home are particularly low among Mexicans with demographic characteristics similar to those of migrants, particularly those from rural areas and with low levels of income and education. In fact, the positive relationship between socioeconomic status and food prepared away from home among the Mexican population mirrors our findings of higher fast food consumption among US-born Latinos than among immigrants. We did not find any differences across the groups for fruit and vegetable consumption.

Undocumented Latinos were the only immigrant group that had lower odds of current smoking and binge drinking compared with US-born Latinos. This is consistent with the findings of a claims-based study in Southern California that found low rates of smoking and drinking among undocumented immigrants in a county health system \[[@CR31]\]. While we did not find differences in leisure walking, it should be noted that this measure does not account for other forms of physical activity such as work-related physical activity (e.g., farming, construction) or transportation.

A recent paper showed that the Patient Protection and Affordable Care Act (ACA) reduced hypertension treatment disparities for Mexican-heritage Latinos. That study, however, did not look at the effects among Latino immigrant groups according to citizenship or documentation status \[[@CR32]\]. Our findings show that undocumented immigrants who self-reported a physician diagnosis of high blood pressure were the least likely to be taking blood pressure medication compared with US-born Latinos, even after adjusting for health insurance.

Other studies have found that CVD risk profiles for Latinos vary by sex \[[@CR4], [@CR5]\]. In our study, we found that sex moderated some associations between citizenship and documentation statuses and CVD behavioral risk factors, such as current smoking and binge drinking, where undocumented immigrant Latinas had lower rates than US-born Latinas. Undocumented immigrant Latinas had lower frequency of soda consumption in past week and lower odds of taking blood pressure medication among those with high blood pressure than US-born Latinas. There were no differences for men.

Our study has limitations that should be noted. First, we were limited to the CVD behavioral risk factor measures available in CHIS. While these measures assess behavioral risk factors related to diet, smoking, and exercise, they are not necessarily comprehensive. Second, as in most observational studies that rely on participants to recall behaviors, our measures are subject to recall bias. Third, our documentation status measure is based on participants reporting whether they were foreign-born and having a green card or being naturalized, which may result in some misclassification, particularly for international students and those with temporary visas. Nevertheless, any misclassification would result in more conservative estimates for undocumented immigrants. Finally, our observations are limited to California. While California has the largest undocumented immigrant population compared with other states, our findings may not be entirely generalizable to other parts of the country.

Conclusions {#Sec15}
===========

This study shows that documentation status is important to consider when studying heart disease prevention for Latinos. To the extent that men are more likely to suffer from CVD, and undocumented Latino men have behavioral risk profiles similar to US-born Latinos, we would not expect to see better CVD outcomes for undocumented immigrants than the US-born. The pattern is similar among Latino green card holders and naturalized citizens compared to US-born Latinos, which indicates that there is little or no immigrant health advantage in CVD risk among men, but there likely is among women. Given that undocumented Latino immigrants also have significant barriers to health care, including insurance eligibility, access to health care providers, and language concordant care \[[@CR9]--[@CR11]\], future studies should be cognizant of citizenship and documentation statuses when identifying clinical interventions to reduce CVD outcomes.
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